Binding of SecA to the SecYEG complex accelerates the rate of nucleotide exchange on SecA.
SecYEG translocase mediates the transport of preproteins across the inner membrane of Escherichia coli. SecA binds the membrane-embedded SecYEG protein-conducting channel with high affinity and then drives the stepwise translocation of preproteins across the membrane through multiple cycles of ATP binding and hydrolysis. We have investigated the kinetics of nucleotide binding to SecA while associated with the SecYEG complex. Lipid-bound SecA was separated from Se-cYEG-bound SecA by sedimentation of the proteoliposomes through a glycerol cushion, which maintains the SecA native state and effectively removes the lipid-bound SecA fraction. Nucleotide binding was assessed by means of fluorescence resonance energy transfer using fluorescent ATP analogues as acceptors of the intrinsic SecA tryptophan fluorescence in the presence of a tryptophanless variant of the SecYEG complex. Binding of SecA to the SecYEG complex elevated the rate of nucleotide exchange at SecA independently of the presence of preprotein. This defines a novel pretranslocation activated state of SecA that is primed for ATP hydrolysis upon preprotein interaction.